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Clairn 

. cosmetic or pharmaceutical composition containing such microspheres 
illed with active product(s) in a suitable carrier can be employed for 
ringing medications to a determined point of the body, in particular for 
plication to the skin. However, topical application does not generally 
ive ^sired effectiveness because the epidermis fonts a barrier. 

xording to the present -Invention, it has been found that, if the 
Lcrospheres of the cosmetic or pharmaceutical exposition are chosen from 
particular size range, the effectiveness of the active product which they 
mtain is greatly increased in a very unexpected manner. Studies 
>nducted by the Applicant Conpany have made it possible to establish that 
lis considerable iinprovement was linked with the entry of the microspheres 
ito sebaceous follicles. - "~ " 

aim 1. Pharmaceutical or cosmetic composition for topical application 
ntaining, in a suitable carrier, microspheres of polymers or of fatty 
^stances with a melting point higher tnaTTsO^^IUed" with at least one 
-ive product, characterised in that at least 80 % by weight of the 
jrospheres have a diameter of between 3 /an and. 10 ^m. 
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chos ^° Sition according to Claim 1, characterised in that the polymar is 
C Sen fran grDu P consisting of styrene-based polymers, ^lanine-based 
^yirers, polymers derived fror, acrylic or rrethacrylic acid, polyesters 

ived from lactic and/or glycolic acid, cross linked proteins and proteins 
coagulated by heat. 

5. 



Composition according to Claim 1, characterised- in that the fatty 
substance *s chosen from the group consisting of fatty alcohols and 
derivatives of alcohols and of fatty acids. 
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COSMETIC OR PHARMACEUTICAL COMPOSITION CONTAINING MICROSPHERES OF POLYMERS 
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The following statement is c full description of this invention, including the best method of performing it known to : 
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COSOTTIC to PEAI^ACOTXICAL CGIGPCSITIQ* CCHTJIIBIBG 
KICROSPKSRSS 0? ?OL7K2RS OS OF ?ATTT SUBSTASC3S PILL2D 
WITH AT L2AST ONE &CTIV3 P&OOOCT. 

Tfc* profient invention r«lata« to a cosnatic or 
pharmaceutical composition containing Bicrosph^ras of 
polyaaxi or of fatty aubstancac fillad with at least 
one activa product In a suitable carrier. 

It is knovn la tha state of tha art to pnepara 
microcapsules In vnich tha activa principle la ancloead 
and la not in contact with tha wtamal environaant 
(ase particularly ?ronch Pat ant 2,218,086 and Suropoan 
Patant 316,054). Hcwrar, at tha tir* of application, 
tha aicrocapsulo can bra&Jc pxcaaturaly and naleaaa the 
active principle issodiately . 

It ic also taown to prtipaxa natural or synthotic 
polymers In tha form of aicrosphsroa by eroealinJcing 
those polyaarg In auapanaicn. A procoss for tha 
Banufactyxa of poiy-,3- alanine aicrcsphoroe is 
described:, £or ©x^pls, in Franch Patent 2,520,350. it 
is also knovn to prepare alcrospharaa of fatty 
cubEtancsa . 

It is also kno>m that tha so aicroepheres arc 
capable of filling with chemical producta, in 
particular with activa products (oe*> particularly tha 
abovamantionad French Patent awl 05 Patent 4,690,825). 
In tha present application, an activa product saana any 
product having an activity froa tha cosaatic or 
ph^rnacautical viavpoiat. Th* eolid product forcing tha 



aACrOBpharo CSn ' in s«™ aa „ afcacrW. or 

•d-orb-nt 8 ub 8 tr e to or al89 M a bladar for Mny 

ch^ical producta (a*, suro^aa Patont 211,298). ?h. 
-Icro.ph.r.. mi«* vith acti™ produc „ ^ 
la a auitoMe carrier i a which ^ „ Ud Bubr . M# 
f°=i n g ^ e alcro.ph.rM io ^ry poorly" or n, :t all 
-labia. ThX 8 carrier c&n b4 an a^oua ooiutioa or a „ 
oily phase. 

A cosneric or pharmaceutical conpoBition 
containing 8 uch »icro B pbaro. fill*! wltn Mtlw 
Produce, in . 8lUtabl8 carrier ^ ^ 

bringing ^dicaticas to a catarninad point of ^ ^ 

H P«icul« for application to tt . Bkln . 

topical fi? pi lcation ^ Mt caMrnUy ^ ^ dagire{ . 

•ff.ctlv.ne.. became tha apida«i 8 for*. . te i.r. 

^cording to tha pra.ant invntion. it ha„ bsan 
found that, if tha alcro , ph . pM of tha coeo9tlc „ 
Ph^=eu tical cca?osltion ^ cho-M ^ a 

" Uch C00tflia A« G^'tly inc„ ftSad in a very 

nn.«p«*t.d «».r. Gtudiea conducts by th 9 Applies, 
company h*v* Mda it to a.tabliah th« thla 

considerable iaprov^nt wa8 llaJwd „ lth tho ^ of 

tha "icrosphorm into eafcacaouo folliclos. 

Tho aui3e>ct o2 th. proaeat is tharefera 

4 coe^tic or pharaacautical co*po 8 i tioa for toplcal 
^Plication containing, in a suitable carrier, 
leroophoro. of natural or aynthatlc poXy-r.'or of 
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fatty oub 8 tanco 8 with a wltiag point higher than 30"C, 
fillod with at Hut on© actiro product, charactariaod 
in that at l 8 «t «0 « by wight of the Bicroaphores 
aaployad hava a dlaaetar of b«tmD 3 »b and 10 ^. 

In jffict, aieroepharoa which hava a diaaator in tha 
range dofined thov, antar tha Bebaceou. follicle, but 
littlo into tha akin. Tha oald *icrc S phoro., thereforo, 
selectively and pr*gr 8S8i v e ly mch tba follleul „ 
canal, whore the active product vhieh thay carry 
diffuse into tho follicular canal end the surrounding 
tiwu... On the othor hand, tho B ub 9 tr a to forming tho 
Blcrosphara i= ouboequ.ntly rejected by virtu, of tha 
flov of actus and/or of tha growth oi hair, ray 
unfair able taction of tha organic to^arco tha oolid 
crapound forsing tha sicroaphares i» thus avoided. 
It should be nctsd that, whan tha aicroopaoros 
.have a diMot« axal l or "tian 3 they alYo aator the 
follicular, canalB, but tha horny leyar aB „n ( ln . 
high concentration. 2iov, this releasa C f the active 
principle in tho homy laysr, for ertapia in tha case 
of antiacne preparations, ia reflected by tha 
appearanca of necondaxy ef facta *hieh are undenirabla 
insofar ao tha active product ia rel 0asa d in tho 
rogions of ha a 1 thy oJcin which axe touched by tho 
application and which surround tho follicular channel,, 
whareea, in tha case of abdications acting 
systaaically, tha active product ia rel Ba80 d in a 
nonvueulftriswl ngioa vhara, soreover, tha horny 



»i.. 8 . of ^ actiw principla ln tha x 

corr^on*. to a ^ et , oa ta ^ offectlvenoas , ef 
Wlti... « heB tha .ie^,^. Uv8 a 
Sro.ter^ apprc^taiy 10 they ^ 
loc.U,* on th9 8llrfftC9 e£ fcha skin tfithout ^ 

auction, 8iace th . ectlv , product cflft oftiy ^ 

" lM8ed ° n th * ^ m both e„.., th, 

t«-.tln« o f th. ^ productfl inforier 

to tlut *hlch l9 obtalned ^ of 

invention. 

m othar vorda, th. mention propo . ei to ealoct 
ti- «i= e o f ^ aicro8plU)roa go ag to prcaotg ^ 
..Letiv .«ry into ^ 3atflCftoua f0lUcl8s; ^ ^ 
e«. of ocno, tha activa pro<luct ia ^ 

'F~iflc.lly to th. t W ^ ionB withQut 
-cen« ia r^.£ f « tB 0B th0 skin re5ioM 

•urroundi* th. Wlicolc chann*!,, ift tJu> caM ^ 
th. «tiva product i« a ^ dication uh , ch ccte 

Mohly .ffiei.nt rout* of g.n.r.1 adalfll8tratlen 
i-ofar tha diffuaion of ^ acUvB ^ 

this co^art^nt ^r^ B onto . highly v^culari*^ 

It «, not obviou 8 that 1cro.ph.re. c.paM. of 
-t.rin g tha h. ir foUicK, h* d to have th . dlaanaiow| 
doUnod m fflct , the dl4Mtar Qf ^ 
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pilooebaceoua rificea 10 included la a olne rang* 
which la guit* diff rant froo that indie a tod above in 
tha caae of tho aicroapherea; for exasple, on the 
forehead, this avaxage diameter la between 52 >*a and 
82 Mia. in man, tha eurface era a of the piloaebeceoue 
orificos;: aituatad on tho forehead la approximately 
0 .002 ax* (W.J. Cunliffe, w.d.h. Perara, P. Thacfcray, 
H. Williams, r. a . Forater and A.M. Williaaa, aritiah 
Journal of Dermatology, 1976, 95, 153). Aaauaing that 
tho contour of the follicular channel la approximately 
circular, tha a vera 70 diameter of tha piloaabaceoua 
oriflcaa can be eatimatad, according to this paper, at 
50.5 m«* Thia diaaatar, radataxalnad by tha Applicant 
Company by measurement of tha aiaa of tha piloaebaceoua 
orifices aituatad on the skin of tha forehead of aix 
healthy volunteers, la found to be between 52 and 
82 Ma (see atudy deacribed In teat a of tha pnasant 
application). This conaidaxiiblo difference between tho 
range of tha dlsmetera of piloaebaceoua orificea and 
10 the range of dlamatare of tha effective sicroapherBB 
aada the invention particularly surprising for tho 
apecialiflt. Thia surprising nature la furthermore 
confirmed by the fact that in the abovementioned US 
Patent 4,690,835, tha size indication* ouppliod axe 
23 ^ aimed only at aicroapherea which have diameter* of 
between 10 and 100 

Tho microi P har«a which hav« tha diiim ,i, 8 C an 
ba selected by ecraenln S , a.j^ci.lly la a moLat wdl™, 
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WUhi " tha Of th. .peci.li.t. 

undesirahla aff6c t «d caw' i. «# • 

whit* v f0£aiag ^crosphero,, 

™* U " ^ ^ «-«•*«". _ t alao ^ 
e««bl, w ith ^ product 

«» Poly=»» vhlch can in th- 

advantageous ly cno8en £roa| 

- t-liln.-*,* euch 

•lulBI, ^ 7 * 



*cid; 
acid; 
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- protelna croaelinksdt 
either by glutaraldehyde or by an acid 

dichloride ,uch ea ter.phthaloyl chloride, 

. or in the praaenee of an activator auch ai a 
carbodiinkde; 

- protoin. coagulated by heat (albuain). 
The polyaeri vhich CM ^ prefor4Mjr 

cho..„ froa poly«r 8 baaed on poly-j-elanine and 
polyeotera derived frc lactic or glycollc acid. 

The fatty aubatancea vhich can be employed M y be 
choeon from r 

- derivative, of alcohol* and of fatty acid,, Buch 
n tri.teaxin, aesthetic triglycaride. or glycerol 
monostearato; 

- fatty alcohole such ae cetyl alcohol. 
The fatty subataaca. trtUch can be eaplcyed are 

prefarably^choaan fro. fatty aubstancea which have a 
siting point of approximately between 30 *C end 100 *c. 

The active products which can be eaplcyed in the 
composition according to tho invention are thoss liable 
to be appliad to tie akin. They M y b« choaen from, 

" * aeat * for treating acae^aueh <u coapounda with 
action of retinoid type' (vitanin A, retinoid ac id or 
its derivatives); 
s " - bensoyl pa r oil da; 

.: - growth factors of peptidic wtw, auch a* the 

" : proteinic or epideraic growth factor (SG»)j 
• •• " ' J?!5fJ! 1 .-»A«^^^9„«^ni»t_ft«cKM _bensyl 



IS 



nicotinata; 

* agtanta for treating hair, In particular antlloaa 
or hair regrwth aganta, such as sinoxidil and 
^tiD.borrhooics auch ao g-carboxyoatfcylcye^ina or 
©ctopirox; 

- antifungal* SU ch a* nyatatin or ©conaso.13; 

- afltringanta, ouch as alualniua chloride; 

- antibiotics, auch a a erythromycin and 
tetracycline; 

- antivirala, auch at vidarabina; 

- ontihypertanoors, auch ao cloiUdine 
hydrochloride; 

- antianginala, such aa nitroglycerins; 

- vasodilators, such aa bradJJrynin; 

- aganta for treating cardiovaaculax diaordara, 
•uch as pcptidaa of tha tachylcinim. group, f or • MD plo 
•substanca 

- ajitUnf I amatory ag*nte, such as aaplrl* or 
hydrocortisone and its darivativaa; 

- antiallergena auch as chroaoglycatos ; 

- antipruritics, euch aa phanothiaaino 
darivativaa; 

- nauroetinulants, auch aa c&t?aLn& or 
theophylline; 

- antidepreaeant aganta, auch «u$ lithiu* aalts 
and, aori particularly, lithium carbonata; 

- natural cospounde wtployod in n^urobiological 
r ae&rch, auch aa capsaicin*; 



" *n*"th«Ucfl, auch aa lidocairw and procaine; 
- horaona etaroid* such as 17-o-o«Btradie>l and 17. 

Th* euitaMa caxriar ia in aqu*om fora or In tho 
fora of oil . 

Tea Carrier in aquaous fora say ba an aquaoua gal 
obtains with th* aid of a filing . WBtf , uch „ tKe 
croMiinJcad polyacrylic acid .old und.r tha txad* ruum 
•Ctrbopol* by Goodrich 37 or th. callulo.a darivativ,. 
•old undar tna trade nan* -aiud- by Barcula., or a 
hydroalcoholic gal containing, for .xaapla, propyl.*, 
olycol. it la aleo po.aibla to uaa a lipophilic aquaoua 
aolutioa such ao an aqu.ou, .olution of ailicoaas. 

Th. oil. which can bo ployed aa carriara ar, 
liquid or aoniaolid oil. such ae tri S lycaridaa of c,-C lt 
fatty acid* and thalr aixturea, vaaaline, lio^id 
p&xaffin and lanolin. 

Th. pH of tha carriar La preferably adjoatad to a 
basic value, 

The carrier ia in th. fora. of liquid, of gel, of 
craaa, of puto, of pcaada er of dry powdar. So obtain 
a pasta, a pcaado or an ointeaat, an axcipiant i. 
addad, auch aa polyathylan. glycol, a „a* auch as 
baoBvux or lanolin. 

Tho cosBfltlc or pharaacautical cospoaition* 
according to tha pxaa.at invention «. Mr .lly contain 
fro* 1 » to 40 6 by v*ight of aicroapharoa , « ioa , t 
80 S of which hava dieastara of bat wan 3 and 10 pa. 



10 

Thay also contain froa 0.03 » to JO » by weight of 
activa product. 

Tha aleroapharaa ar« aanufacturod by 4ny known 
procaaa. Tha polyatyrana aicroapharea ara vidaly 
aaxJcatad. Thoaa of poly-j-alanina can, for axaapla, ba 
prepared according to tha procaaaas daacribod in rrsnch 
Patent 2,530,250. 

To Introduce tha active product into the 
aicro.phere, tho active product io di.aolvad in « 
aolvant or a .inure of eoivento which have a 
aufficiont affinity for the compound forming the 
aicro.pherea . tocng aultahls eolvents, sspocially 
for poly-j-aiaauw opharao, there M y be auctioned, for 
e*a=ple, vater, glycerol, ethanol, diethylene Glycol, 
acetona and, in ganaral, vater-niecible organic 
solvents . 

Whan a solvent haa been aeployad to obtain tha 
olcro.pMn. filled with activa product, tho said 
aicroepharaa say bo aaployod an auch or after «=oval 
of tha aolrent rc^inlag tho rain. ?M 0 oolvent Bay have 
r*»ain*d tiara la as solvit of tho active product 
M»d/or aa a availing eg , nt for ^ 
whan tha poly»« of lt lB Md# 4- t<j 

in the aaid solvent, whan tho aicro.phoroa are *»ploy«d 
aftar «unoval of tha aolvant, tho activ* product 
retina noverth-laa. trapped in (or on, tha .icro.phere 
on drying, availing of tha polysar by « aolvant 
produc.a Bicroapharaa in gel form, provid d that tha 
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quantity of solvent does n t axceed certain llaitD, 
which ara different dapsnding on the polynar of which 
the aicroiphonai &r« at da. The aicrosphares filled with 
at least one active product, b* thsy dried or not, an» 
aiixad with the chosen carrier. 

The coaaetic or pharmaceutical composition 
obtained is applied in the usual way to tha skin, 
preferably with a gentle naa a age. In an altaraativa 
fora, tha^aicroaphere* are filled with as active 
product In _fonlsad Jpraj _..lA_t>U»_ca after 
application of tha ccapoaition to tha akin, tia release 
of th* active product aay be accelerated by 
lonophoresia . 

The oxasplQo given below, purely by way of 
illustration, no limitation being implied, will allcnr 
the invention to ba bettor understood. Tests A, B and C 
axo ©sasuraiBants provided to explain tha reaarkabla 
effoctiraneas of tha compounds according to tha 
invention. 

In this teat, tha sis© of the piiosebacooua 
orifices in nan is evaluated. This study was carried 
out on six healthy volunteers (throe Ban and threa 
women) agad froa 2i> to 35 years, and it was carried out 
on th& skin of tha fora head. 

After having carefully cleaned with soap a region 
of skin of appropriately 2 cn\ a dye (dark brown direct 
dya -L'Or al ronov&tive', a&rkated by the coapany known 
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a* *l'Or*el») is chosen ojvd is applied, for fifteen 
ainutes, to th loft or right aide part of each 
subject's forehead. At the and of the exposure tlas, 
the coloured region ii cleaned vith A little water to 
reaove .- r the excoui dye* This region io photographed vith 
a SLacropho to graphic essesbly produced vith the aid of 
an Olyapus camera. TMi apparatus aoJces it possible to 
take standardised photographs of tha region to bo 
analysed (s&ae distance and fax* oagnif ication for all 
the subject!). The dye eaployed is no longer risible 24 
hours after the application. 

The distribution of sizes of r.ho pilosobaceous 
orifices la established by iaaga analysis with the aid 
of the "Quantiaet 520* apparatus froa Cambridge 
Xnstrujnenta, from transparencies of the forehead. The 
apparatus aeasures the surface area S of the follicle 
openings and calculates the di&setsr D of each follicle 
according to the forsulaj 
D - 2 (S/c) 

The results a:^ giv«n in Tabla 1 bslov. 

The average ddaaeter of tha follicles is found to 
be between 52 n& and 82 *a for all the subjects 
studied. 

Tests vara carried out to establish tha 
relationship bettrean the sise of the microspheres and 
their entry through the homy layer and the follicles 
of tha human skin . 
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Tha«« tests «nploy«d fluorescent polystyrana 
aicroBphores of various calibrea b«tv©«n 1 *a and 24 *ua 
which had th© characteristics given in Table II balov. 
These batches of polystyrene aicrospherea wre 
oucpoadftd at a concentration of 10 % by weight in 1 
nixture b£ triglycerides of fatty acids aaxkated 

under the trad* baxSc 'aygliol 812" by Dynaait Kcbelj 
the tests vera performed on the face lift skin of the 
face of female patients aged frca 44 to (6 years. 



SLPiTTCT NO. 


SEX 




DTW^ISR (>i2S) 




+/- fft£ftd£Xd 

dBviatim 






1 


K 


1C5 


82 V- 34 


<128 


<150 


2 


y 


102 


63 42 


<120 


<141 


3 


7 


111 


02 +/- 43 


<U3 


<LSS 


4 


T 


116 

i 


52 +/- 25 


< S7 


< W 


3 


U 


103 


79 +/- 37 


<12S 


<143 


6 


K 


63 


79 +/- 31 


<124 


<U2 
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gtandard dsviirticn* 


Folytsc lances 


FlUQT- 




(>«) 




Inc. 




5 


Precis* 






aicrospherw 




• 




off value 




refinance 






0.91 




— - — 

0.06 


17154 






1.17 




0.04 


17458 


bright hli» 


10 


3.1 




0.1 


17155 






6.83 




0.2 


18141 






7.0 




0.3 


17156 






9.13 




0.6 


18140 


y«llcw-gresn 




9.55 


10 


1.53 


18142 




15 


23.8 


34 


4.2 


1E241 





* ISss 81^9 srasly^s of thasa partlcla alas starrificrs3a war© 



cuppllcd by CS1 (Palyscisnasa Inc.). 
9* Fl nc ^ a e c ^^a typai (a«o TahLo HI). 
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Excitation bsjc. 
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(nn) 


(am) 




Bright blue 


365 


468 


25 


Yello-w-gresn 


458 


540 
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Th* applications or* caxri&d out, appro siaa to ly 4 
houxa aftar surgical excision, n facial skin which was 
not b««n d©«p-frosan ( storage At TC In a cold 
chanbar). Tha akin is fmd froa ita eubcutArw»oaa 
tinut with a scalpel, and la than slightly strstehod 
and pinned onto a support covered with aluminivxa. Tha 
cutaneous ourfaca ia carefully cleanad by wiping with a 
pap«r hanrikarchiof , followed by a alight •stripping" 
carried out with the adhasiv* tap* aold undar tha trad© 
naaa "Transport*. Tha T&rioua suspensions of alcroboada 
ftco than applied with a glass spatula for IS oinutae, 
with 5 ainutae' massago, inaid© 2.5-ca* application 
sites dalioitad by pl&stic rings bonded uaing a 
cyano&cryiato polyafcar-kasad adhasiva aarkotad under th© 
n&ae of "Cyonolif. At tha end of the application time, 
the oxcaso product which h&fl not entered tho skin is 
reaaoved with a cotton-stick followed by thr©« very 
slight applications, to tho surface of tha skin, of a 
pi©c© of adhasivo tap® of trade nasa 'Transport' 
(adharing littla to tha sk±n and causing no 
delaain&tion of tha homy layer). Biopsies o£ th© 
application sitaa, as wall as of a control skin region 
without application, ax* takan with a -Punch biopsy" 
punch 6 ssa in dicaator and ara fro a en in liquid 
nitrogen. Tim antry of tha sic rob* a da into tha horny 
laygr and tha follicles is than daaenstratad, using a 
fluorosconca optical aicroscop« (photoaicroscopa IXIRS, 
Zeiss, ttoat Germany) n de*p-froian vortical skin 



sections XO *a to XS *a in thictaaaa, product with tha 
aid o£ a crycaicrotoa* (Cryoetat aright, aright 
Inatrumant Company Limited) . 

Tha raaulto obtained axa tha following i 

- nkcroepharea 24 in dianater remain localiaad 
on tho Burfaca of tha akin without antaring it; 

- microsphere 9 to 10 m» in diaaatar have a 
tendancy to colloct around tha follicular canala; 

- 7-m» aicroepherea have baan abla to bo 
aelactively placed inaido tha oahacaouo follicles; 

- microopharefl trtm I m» to 3 have a tandancy 
to enter both tha horny layer and tha follicles. 

Teats were carried out to establish tha 
relationship betwaan tha aiae of tha microspheres and 
thair antry into tha homy lay*r and tha folliclas in 
tha r&t. 

Thas cs taota €3»ployod poly- J- alanine aicroapharoo ; 
thra© samples which had average ditiaatora of 
approximately 2 ^ f 5 m» and 12 respectively wore 
taatod. 

Tha BLtcroipharaf employed ara prepared by 
crosaliiUcing poly-^ -alanine with tha aid of 
glut&xaldohydo. This synthosio Lb doacrib*d in French 
Patent 2,530,250. Thasa microopharaa ara than sade 
fluorescent by an intermediate reaction of 
haxaaothylsnadiemina with tha residual aldahyda 
furv-tionnl groups praaent at thair aurf&ce, followed by 
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a reaction with danayl chlorida. Tho aicrosphor^a 
obtained exhibit 6 vory hexsog«naoua powerful grtun 
fluoraacanco In ultraviolet light. Thasa »ieroQphar*a 
hav* tha following chur act ari» ties i 

- saarpia li dianater - 1.79 ± 0.86 *a (90 * b«lov 

2.9 

- aaapla 2t di&r^tar - 4.S t 1.1 (SO * b«low 
6.1 j prepared according to Example 1; 

- aajopla 3i di abater - 12.4 t 2.2 *a (90 % below 
15.1 mjd) . 

The a a size &«aBureaftnts vars daterxinad by tha 
fluoroaarxo Isaacs analysis technique using A "Ouantiaat 
520* apparatus markot&d by Ca-mbridgo Inatru&ants Co. 

Tha application protocol aaployad is tha 
followingi aftar anaesthesia with pentobarbital 
(30 ag/kg doso) p 5-ca* application sitoa are d^lisxtod 
by a plastic ring bonded adhasivaly to the back of the 
ICO female* nude rat ( 170-180 g araraga weight). Th© 
various suupox. ions ara applied for 2 hours r in a 
qu&ntity of 5 to 10 »g/cs 2 , inatda thascs sit*s. In order 
to tsat tha influanca of i ssago on tha an try of tha 
poly-£~slanina micros pharos into tha eabacaoua 
follicles , tha application ifl carried out by ccssparing 
two aaaaage periods: ona slnuta and five ainutos . Tha 
anlaal in bound throughout tho aspaxiaental period in 
order to avoid any content with tha region of 
application. Xt tha and of 2 hour*, tha asresa product 
which ha* not ©ntarsd tha akin it carafully rasorad 
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vith a cotton-stic*; thx*m T*ry slight applications of 
a piaca of adhaslra tape of trade nana ■Traaapora* 
(adhering littlo to the ekin end causing no 
dalaaination of the homy layar) to th« akin surface 
5 oxa than QArriad out. Slops laa of tha application 
regions exe taXen (6 as In diaaator) and fro son in 
liquid nitrogen. Tha antry of tho aicroBpharttS into tho 
horny and follicular ccmpartajanta is than astablished 
using tha fluoroscanc© optical aicroscopa on deop- 
10 fro son vortical e)cin auctions fraa 10 )»fi to 15 ^ in 
thictoaas, producod using tha erycaicrotosa. 

in ordar to taat tha tnfluanc© of the carriar on 
tha entry of tha poly-£ -alanine aicroepharaa , tha 
latter axa formulated, at a concentration of 10 * by 
15 vaight, in th* following carriers x 

1) Aqu&oue gel which has tha folloving 

f orsulatioiu 

CrossllnJied polyacrylic acid sold undar tho trada 



name "Caxbcpol 940 • by Goodrich EF 0.4 g 

_ j Sodlua hydrozid/s (aqueous solution at & 

cone ontr. it ion of 10 % by waight) 2,0 g 

Vatar . . . g.a. 100.0 g 

3) Vatar-oilicona carriar consisting oft 

Wator 5.0 g 

25 Silicone oil sold by Dov Coming under tho 

rofere&co 'Q2-3225c* q.B. 100.0 g 

Tho results aro as follows i 



a) in suspension In tha aqueous gel, aicroepheraa 
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2 *a la diaaetar ont r the varioua layers of tha horny 
layar as wll as Ins Id the follicular cannla. 
microspheres era rar*ly present In tho homy layax, 
aftar one ainuta's aaasaga, and ara located rather at 
tho antry of tho follicular canals; thin tendency to 
©ntor the follicles ia slightly Bore pronounced aftar 5 
alnutae * aaasaga. tticroapheres 12 >*a In dioaatar cmtar 
neither th« homy laysr nor the follicular can-ila. 

b) tha vator*>flilicona caxriax has an influence on 
tho an try of tha 2-*a aicroapharas i th* lattor ara sore 
niDermiB inaida tho eabacaous folllcloa and exhibit a 
unifors distribution in tho horny layar. On tha other 
hand, with this earriar, practically no 3->*a 
aicroaphar-oe ara found in th© horny layan thay axa 
located very daep in tha follicles in tha vicinity of 
the aabacoous glands) in this case, aassags alao has a 
beneficial influence* on tho cmtry of tha Edcrocpheroa 
into tha -follicular ccarpaxtaant * ha in tha case of the 
acjusoiua gal , aieroaphsres 12 /*» in diaaetar ant or 
n^ithar ths homy Ifcy&r nor tho folliclos, 

nsasplos 1 to $ bslotf daacribe procaoeas for the 
aanufactura of poly-^-alarvlna aicroaphoraa, flu^raocant 
or filled with active products and having th© desired 
diaaater . 



Preparation of f luorascttnt polv-a-alanlna alcroaphar^g 
Stac* ^ t Preparation of poly-£-alanina sphered in 
suspension. 

112$ g of toluona, 444 g of tart-butAnol and 
0.75 g of copolyaar (octadacona/saleie anhydride) (sold 
under the trad* naac 'PA-IS • by Gulf) ara l_n trod u cod 
into a 3-lltra raactor ©quipped t*ith an anchor-type 
stirrer with a diameter of 90 sa, a nitrogan in! at, a 
dropping funnal and a distillation column hoad. Aftor 
haating this nixturo to ?0*C, 130 g of acrylajsi.de or® 
added. Thfi traporatur* is ^hen raised to 100 *C and 
90 zxl of this aaootrops aixtur© ( vat&r/toluona/tort- 
butanol) axo distillsd off. Aftar tho end of 
distillation, the reaction alrturo io coolad to 00*C 
and tha stirring rats Is adjusted to COO r«v/jsin. A 
solution of 3.30 g of pctaaslua tert-butylata in 62 g 
of tart-Sutanol is than addod cvqz 10 aimites . ¥he 
dropping f unoal is rinsed vith 75 g of toluena. Af\:ar 
stirring for 5 hours at B0 e C, tha aaterial in allowed 
to rstura to ambient tftEp*raturo. 11.25 el of 
concentrated hydrochloric acid art> than add*d drepwiso 
to tho mixture. 

fltaott B t Cross linking of ths poly-0-alanine aphorsa . 

42 g of an aqueous solution containing 25 ft of 
rrlutaraldohyda are ad rt ad to tho suspension of poly-0~ 
nlarJ.no jaicrospharas thus obtained, ova; 30 ainutas, 
with stirring at 600 rav/ain and at a t«Bpsratura of 



< 
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30*C. Aftor stirring has b*«n continued for 4 hours at 
this toap«rature f tha 8uvp«n*lon ii tllovvd to return 
to asbient te»p*ratur©. 

After sottling, tho supamatant solvents ax© 
riflowd and tha microspheres axa waahod twico with 
500-nl portions of •thanol. Draining after each washing 
is carried out by cantxifuging at 3,500 rev/nin. A 
washing with 15 litres of water is than carriod oat 
continuously and tha watar is then rcanov^d to a final 
aixturo voluaa of 600 ml is reached. 

crosslinks*! poly-^ -alanine is then dried by 
flr»*g© -drying and 135 g of a whita pcvdar ax© obtained, 
in which tho diajaotar of tho aicroopheraa is on evarag© 
4.80 t 1.1 pxi/ dsteriEin&d by tha laags analysis 
t&chni<?ue using a •Quantiaat 530' apparatus aarXctod by 
Caabridga iMtmscntB Co., 
8 uvea C i Reaction with 1, 6-diealnohexjL^ 

20 g'~of 1 1 S-diflainohsxmne arc eddad to & 
au6„ ana ioa 'of 20 g of the pcly-^-al&nina spherae 
obtain^ in stago E? in 100 g of water, fltlrring is 
continu&d for 24 hours at anbisnt teap«ratur® and tha 
aatarial is then drained on a no. 4 glass sinter i 
lastly, it la washed with wator until the aqueous 
washers are at a noutr&l pH. 
Sta^a _p s Fixing of tho fluorescent product. 

Tha sicroopheras ob"aiivfcd In etaga C are suspended 
in 80 al of pH 8.9 buffer solution (270 al of 0*1 X 
BaJJCO; solution brought to pH ■ 8.9 by adding 
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approsliaataly 30 al of 0.1 H aolution of Ha^O,). * g of 
danayl chloride in aolutioa la 80 g of aeatona ar© 
introduced into thla auopanaion. ?ha aixtura la haatad 
for 10 ainutaa ttt solvit raflux and is than drained on 
a no. 4 glatsa *intar and finally vis had vith aeitom 
until all trace, of danayl chlorida hav© dioappaarad 
frca tha colvant vaah, aonitorad by 0V datoction at 
250 n». Tho aphoraa ax* first driad in air and t^van 
under rsducad pressure at aabiant temperature. ?h* 
final colour of th* microspheres ia light yellow. 

*EftP* . mlg a °g relv-g-fll».nin« !ilcm 8 p h^ g filled 
bonsovl parpen 

fi£A.CS_A « Preparation of poly-^-alanina aphor^ui in 
suspension. 

This stags is identical with stags A of Biaaple i. 
fi£*gfi - B i Croa Blinking of tho poly-j- alanine 
xaicro spheres'*" 

18 g of arruaoua solution containing 25 % by **ight 
of glut&raldahyds art* eddod etaadily crrar 13 ainutas to 
a auepejusion of poly-fi- alanine alcrosphexaa obtained in 
stag* A, kept vigorously stirred (600 w/ain) and at a 
temperature of 50 "C. After stirring has b^n continued 
for 4 hours at this teaparaturt*, tha suspension la 
allowed to rotum to anbieat taasperatura . After 
settling, tho supernatant solvent* are rosovad and tha 
aicrospheree are waahed tvico with 500-al portiona of 
o^anol. Th draining after ©*ch washing is carried out 
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by centrifuging (3,500 rov/oin). hashing with 15 litros 
of water is than carried out continuously and tho wator 
is than mav»d until a final mixture vol urea of $00 ml 
ic reached. The swollen polymr ig finally driad by 
fr&osa-diying and 132 g of whit© powder ara obtained, 
in which tho di&aatar of tho aicrospheroa ia on average 
4.05 i 2.02 ;*a, a^aflurod according to the saisa aathod 
&s In Stage B of Bxncple 1, 

S&flgft .5 i Reduction of the residual aldahyda functional 
groups . 

2.2 litres of watar ara add^d to 150 g of 
crosaliiOtsd pcly-^-alajLL&e aicroa pharos obtained in 
stages 3 and axs hcaoganisod by otirring. Aftax ccoling 
to a tasp^ratura of bat*a«r 5 and 10"C, a cooled 
solution of sodiua borohydrida in water (5.2 g of SaBH^ 
In 600 al of watar cooled to 5*C) ic &dd*d slcvly. The 
rt>actionjsistura ie kept bstwe^n 5 and 10 *C for 5 hour;.; 
er-d tho pH ia than brought to 7 by adding acstic acid. 

MUr centrifuging too fclrturo and dispersing the 
solid roriduo In 450 al of wstsr, iz in subject*-:! to 
continuous washing with 5 litroo of water (washing in 
an # AsLicon* call ©<juipp*d with a 0.2-^a Diapor filtar, 
pressure 2 b&rs, stirring throughout the washing). Tha 
hydra tod nicroophoreo ara theu dri&d by fmie -drying. 
Tho absence of colour in the proaoaca of flchiff 's 
roagent saakea it possible to conclude that tho rocidual 
aldehyde functional groups have boen roducod. Altar 
analysis, tho di&aetor of tha aierospherea is identical 
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with that of tho origin*! SLicro«ph«r»s • 
ptaqg P i Introduction of thm active product, 

44.3 g of bonaoyl p«ro*id* (75 % by weight 

gr&d-s) are dissolved in « nixtur* sade up of 1135 g of 

I - - 

5 acwtono &nd : of 375 g of v&ter; 50 g of tfca microspheres 
prapar»d in stag* C ara th«a suop«nd©d in thie 
eolution. The auapenaion is concantrated in a rotary 
evaporator at reduced pree Jura, at a tftr.paratuxe not 
xce^ding 35 to a total weight of 252 g of 
10 suspension. 

Tho benxoyl paroxid© contact of tho suop^naicn 
obtained is 9.1 % by wight. 

Pr^Oflrfttion of polr-tf-alftninw .microgphftrgg f Iliad vlth 

Staceg A to C i Preparation of tha sicrosph«r«s . 

Stagtsij^A to C are carried cut as in Sz/.sple 2. 
Stage D i Introduction of the active product. 

2 g of benzyl nicotinata ars dissolved in a 

20 aistura nad© up of 40 g of tratsr and 40 g of ethanolf 
10 g of aicroophor^s prt>parod in Stag® C are th*n 
guapondod In this solution. Tha suspension in fcopt 
atirr&d for 2 hours and tha Qthanol is then naaov»d in 
a rotary evaporator, the temperature being maintained 

Jr at a value bslow 35 *C> Finally, tho aicroaph«r«i ara 
dried by fro«se -drying. 

Prop*-gtion of ro lv-l -a 1 fining microsphe re n fin^ i 
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bflDlvl nlcotiryato. 

Stagao A to C ax© carriod out ai in Exaapla 1 and 
ata;;a D for introducing bansyl nicotinata &a active 
product, a* in gxaiapla 3. 

PrqpMTC-.ti.gn of Oolv-J-alan Ma Rlcrogphor^ b illed vith 
rotlnoic fl^ld 

fitf<7flp Up C « Propagation of the microspheres . 

Stages A to C axa caxxiad out a» in Ssasaplo 2, 
Stagg D t Introduction of th* activ* product. 

15 ag of butylhydrorytolu«na (Antioxidant) ax* 
dissolved in 30 g of 1 , 2-propylona glycol at a 
temperature of 3Q*C. 21 sg of rotinoic acid a_ro 
dissolved in 10 g of tha aixtura ©btainod abo-ro, at 
ambiant temperature, under argon and in tha abaonca of 
light. Tha soluticr obt£inj>d in filtered with tho aid 
of O.S-^a^Killipons' filters. 3 g of tha aicroaph^roa 
prepared in stage C arts euepandsd in this solution In 
tha sLbnoncQ of light and under a atroas of argon. 
Hi?, r is carried cut with a spatula. Aftsr two hours' 
abac, .^-t ion f & yellow povdar ia obtained. Dotaxain/i- 
tion of rotinoic acid in tha jpfcctrophotcmatar 
(a ° 353. S na) aftox daa caption of tha active principle 
into disathyl eulphoxid - 

Theoretical concontration i 0.16 
Calculated concentration i 0.157 %. 
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Tha gal ic firoson **ith otirring and than f r^as-driod. 

Calculated concentration i 11,5 % (by UV 
dotoraination fit 330 ma aftor euoponding in ath&nol) . 

Proration of fatty cubstanefl mlcroBPhora-B- *lll»d yith 
retinoic acid. 

St&ct? h t Preparation of tha solution of active 
prinnipla . 

200 E*g of all-tra^ia retinoic acid or j dissolved In 
5 al of 1, 2-dichIoroothiLn©, in tha absence of light. 
Stag*? a t Coating of tho activo principle vith fatty 
dubat&nce nicroaphartso . 

4.75 g of triatoarin and 250 &g of glycerol 
laonostDaratQ aro introduce into a stainless steal 
roartor provided with a nitrogen inl&t and oquippad 
with a nagnatic stirrer and a boating plata. Hi sing io 
carri&d out sy atirx.lng at a tscaparaturg of 90 "C. Tha 
solution of_ activu principlo prepared in stag© A is 
than addcKi in tha absones of light. Tho slstuxg 
obt&lnad La fcopt ctimxl at 50 *C and is then blown, 
undar a nitrogen pxasavirs of 7 bars, into a spraying 
noBsle cormoctbd to the reactor Apparatus *l/4 
JCO-S3-8U. 3153-35" , Saani) . Tha aicroopharos conaiotlng 
of the ratinoie ncid coating with tha aistur-a of 
triet&arin-glycorol Esonoat&axata fatty aubot&xicas aro 
then forssd dowLotro&a of this spraying cossla laoid$ & 
filtration ch&aber (l&ngtht 05 cm) and axa than 
collected on a grid (Hilliporo, 34 ca in diar&ator, 
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preferably, »l YT30 253 38'). & yellcw-colourod povdar 
is obtained. Too ratinoic acid content of tho 
aieroftpharse obtained ia 2.78 $ by waight. Tha diaaatar 
of .ths nicrocpheros , dst^miiuid by i=mg» an&l^tiis (^OP- 
VideoplanJ Apparatus , Eontxoa) ia $\43 t 1.08 <t*a. 

S s a nrp la 9 to IS balov relate to tha preparation of 
ccsnatic or phamacoutical ccapositiorvs frca 
aicrocpher«a filled vith active product and proparisd In 
Bx&splea 2 to 3. 

Pn>Mrstlcnof polvf lftctldg- co-giygoiid* i aierosBh^^. 
filled vflth g-T3-f l^dftmn M-^thogyphftnvtn-?- 
naphthoic ac^d 

0.3 g of poly £ lac tido-eo-glycoliaa ) sold by 
Dupont undsr zhs trade naa© of "Stodisorb SO 5 0 DL" and 
5 ag of 6*[3-{l-adaaantyl-4-Bsthosyphar ( yl) ]-2-nAphthoic 
acid axa di3aolvod in 13 ml of j&atfcylono chlcrido. Tba 
orgrjiic solution cb-iainod is essulaifiod with laachanieal 
stirring (2000 Eav/ain) ia 100 al of an aquscus go! 
containing 0.3 e? of hydro sypropyi ealluiose sold by 
Squalen undar tita trada aaiss or "lUccal EP ' . Hachanical 
stirring is continued for 2 Hours, vhich parsits tha 
progressiva and cosplatn evaporation of E«thylana 
c hi or 5 '.a. 

The clcroepharos obtained aro r^acov^rad, uaahed 
tUrso tiags tfith distilled vator and frai so -dried. Tha 
else distribution of tho sicroepharoo obtained by this 
aathod ia analysed with a microscope. Tha diamstar of 
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p^pjtfwtlQn, flg TMl¥-ft-«.lflU"» mlcrogphsrfta filled »fith 
clonidina hydrochloride 

Stscrafl A to C 5 Preparation of tha alcroopharoa . 

Stages A and C aro carriod out as. in Sxajsplo'2. 
StacQ D i Introduction- of th* ac-tivo product. 

37.6 ag of clonidina hydrochloride aro disoolvod 
in 15 g of water in tha absaiics of light, and 3 g of 
rcicrospher&s preparod in ataga C are than addad to 12 g 
of tho abovs solution, Stising is carried out with a 
spatula. Xttvr 2 hours' absorption a vhito powdar is 
obta~o©d. Tha nicroophoras exs than dried by fn&asa- 
drying. Datarsination cf clonidina hydrochloride in tha 
finished product is carried out by EPLC analysis aftor 
daaorption of tha activo principle. 

Calculatad concontration i 1 

Preparation of nolvp-alfiy^ft fllrrftPPhcr** f illed vith 

fltng^B A to G 8 Preparation of the nicrosphoroo . 

Stagas & cj\d C aro c&rriod out ao in Baaejlo 2. 
Staca D t Introduction of tha active product. 

2 g of nf no&idil axa dissolved at 3D°C in a 
rajbrtura aada up of 75 g of at Hanoi and 75 g of uator. 
S g of poly-£-alanina apharag obtained according to 
stag© C ara Introduced into this solution. Tho miarturo 
io atirxed for 1 hour in tha rotary ovapo rater and tha 
solvent is then ovaporatod off until a gol is obtained. 
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the is fc*tw<*n 1 and 13 *a, with an arrsz&g* 

also of 5 Mai aor* than 90 * of tha aicroaphares have a 
disaster ot bstw&an 3 and 10 *tfa. 

-ha encapsulation ia checfcod in the following 



an r.r. art 



1) inspection of tho aierosphar*s by optical 
sicroocopy ( £ Inoreacorvca ) ohovn fluoroses aphar« and 
the aboenco of U<*e crystslo of active principle, 

2) iaspoction by electron aicroaccpy confirm tha 
10 ahsanca ot crystals outside tha epharas and tha abaanc© 

of crystals on tha surf aca o2 the cphar^s* 

*o civalu-ato tha dagrt^s ot anc&jHsulation of tha 
scti^ principle in tha iaicrosphar«s , a o&zplo of tha 
aicroaphsros obtained abovta (100 a?) is astrftctsd vith 
15 tetrahydrofur&n (5 si); it is than filtered* tha 
fiiltrata is analysed by hi?h parfoxaAaco liquid 
chromatography b tha do^nso of encapsulation of S-[3-(l- 
adar^xyl^-^th^ Qcid ^ 0,75 

^icrosphar©s filled vith ratinoie acid can be 
obtained by tha oaiaa sathod o2 preparation 33 in 
Staple *i ta* 5 of S-[3-(l-ftdAmAntyI-4- 
SS ; s^i^^hmiyl)]-2-rvaphthoic ccid aro than raplacad by 
2 iig of ratinoic acid. 
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gmroift U * 

Preparation of triglyceride alcrpflpharftfl misd yith X~ 
b<inffvlphanvlaefitQgvwenfa«<<!« 

aicroephoroa ara prepared frcs triglycerides, 
naaaly a hydroganated pala oil aarfcat&d undar th» naaa 
of "Softiian 154' by Dynasait Bobel, by a spraying 
procaso with tha aid of a pro a suri sod spraying unit. 

Tha triglyceride and tha act ire principle/ nasal y 
B^bomylphttnylacotosyaettrffiBiida at a concentration of 
13 % by weight naLatiT-© to tha wight of triglycerides, 
axo Belted at 90 "C tinder nitrogen ataosphera and in tha 
abaanca of light in a tharsostatad stainless st©«l 
reactor. sh© aoltan ELixturo ia propall©d with aitrogon 
( 0 . 5k1C 3 kPa pressure) up to tho ncssla at a certain 
flo^ rata and tha spraying ia carrisd out at tha aoaslo 
undar nitrogen proasur-Q (3x10* kPa praasuro)t 

Tha spraying ia carried out ia a aealad stainlesss 
oto«l vaaiSHal ^hich baa a tss^eraturo gradient frca 
appro j.lTuatfrly -130"C at tho bottca to 20 "C at tha top. 
This gradient is crtsatsd by previous introdrction of 
liquid aitxogsm Into tha bottca of tha veaaol. 

Aa a gonadal zmIq, depending on tha typo of ncssla 
tyhich is chosen, tha spraying altro^on pressure and tha 
f low rat© of tha liquid daternlae the uvorag^ dlasetor 
of tha sphere- s obtained. Thus, tha lower tho flw rata, 
the asaller tha droplets leaving tha noasl© and, 
consequently, ?'-a aicrosphorug at tha bottca of tha 
vessel, Furtbaxaore , tha hlghar tho spraying pressure, 
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t&s saailcas tba diasartar oi th» apharne and tfcs scro 
hcsoc^asouB tba aiaa distribution. 

Sn this oscapie, tmifora aicroepharsa arc obtained 
vithout fr^D crystals of active principle •ffhich oro 
5 visible tiwior tho aicrcocopo . Tho diaastar of tha 

spharoe varies £rc=a 1 to 13 ^a, with a s*«tr dUusator 
below 10 p^i. Tha proportion of active principle 
incorporated, datanlnad by high parfcnai-acs* liquid 
phs.se chromatography, vas ©st&bltahod as 15 

10 £££3PX3 ,U 

A gt>l. is prt?psxod by rising tha following 

in gradients > 

Sticrosphsrs nuspiaiaioa prgpa-r&d according to 

: Simple 2 262 g 

'\i Water q.s 900 3 

Crosslink&d poiy&crylic acid oold under tb ^ tra&a 
[ TUUSQ "G&rbopol S40* by Goodrich BP .... 2.S g 

SSSEIbs bydrczid* q.s pH - 7 

Sfbsia applied to tJa© ok in by aaaaaga until it 
■;a aators ceaplotaly, ^ica daily tor 30 days, thjLs 
preparation, h&j oacallpat antiacaa properties. 

& gal is pr&p&xod by airing th© following 
ijxgrisdiQiitc i 

•25* uicroephar® suspension prtrpsxsd according to 

nsaaplo 2 • *S2 g 

Wator q>s. . . 44 5 0 

IVhea applied to ths skin by aassagia until it 



enters chiefly, < '« daily «« ™ ^ a 
-srcp^ation ^ q«; ant aatiacna properties . 

£ pal ia prepared by sisiag the Sollwizg 

IscprcxiicntG i 

Jticiscphoro ( ^a:pansion pr«p&red according to 

SxAsrple 2 

CroBcllnJcod jolyacrylic acid Dold und«s «* wads 

bjces -Carbopol 9*0' by Goodrich BP • • • 28 G 

4.4 S:g 

Water q.a ' 

SodlMZ Uydroxida q.s " ' 

Wban a^piicd to thm skin by saaaaga until it 
Mean cespiawly, tvico daily Zor 30 days, tiia 
preparation haa oseoUant antiaen* propertied. 

A 5*1 is prepared by aiai=Sr tHa following 

iagrudiants* 

Ilttr»3phcrott r~~£*^ according to 
U=*£jplo 3 (as saABy...a3 or-s neeoanary) I 9 
Ciliated pall-acrylic acid usdartha trada 

n^s •CGrfcoi-il *7 Goodrich H? • * • * g 

100 g 

tfatar q.s 

Sodira hydrcxida q.s 

tfhen applied W aaseag^ until it axitars 
c «plot«ly, t^ico daily *or 30 **7* , *° wrto p«to 
o2 taa body, for o^pls tha breasts, thio preparation 
contributes to iiaJOng thcaa fizaar. 
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n applied to tha skia fey aass&g© ^ctll it 
untax a ccs»letoly, t^ic^ daily for 30 days, this 



respiration h&s oscallcsnfc aatlaciia 2 re portion? . 
5 A g^i' is -STQ&zTGd by aintns tha r'ollcrair.g 

- Uicrospbersa obtained in Sanapla 6 . . * . » . 30 <j 
CqIIuIosq dsrivatiT^s 3old ur.dar the traca a&sa 
"•Hues!" by Bartrulaa 1.5 g 

10 - U&tex q.s ** 100 g 

Whan appliad to the skin by zaASfiagTS until it 
Qntars cc^plstely, tr^ica d^ily £cr 2 tr 3 , this 

praps-sratioa has ©rcelliar.t aatihypertanaiv© prepcartitars . 

15 a gril is jreparad by ral rrlng ths follcrflru; 

incrrsdionts i 

111 c roc- txh/j ro 3 ob^ii^sd la Staple 7 17.24' # 

Ccilinla&<j dorivativssa cold tho n&aa 
•Siucol' by H^nralcjs « X.SS g 

2y - nat©5T « * 1G.22 £ 

- Propyloae glycol q.a. 100 g 

This gal' id sppliod fctfico dsuMy to a oc&ip which 

has uivdfixgcria a cozifli&carr-.hles hair leas. &£tar 3 asontlia ' 
tr^Gts^nt at n rata of 1 al por application a 
25 aigniric&Jit improves* at la aotsd. 
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gol is p«pArt*i by aisliig tha following 

iagrodiontc- s 

- 2icroaphort>s cbtalacd la Ssispla 3 1.9 g 

c «, Callxiioaa derivative cold unior th# tr&da a/uss 

• Slue's l u by Eerculas 9 

- v.ur q.a 100 g 

Whan applied to tha ukin by aasafiga until it 
antara cosplfirtaly, t^ica daily for 30 cLayts , this 
1Q prrs^aration has sxcsllast antiacne propartioa. 

£ g*l is prsp&rod by nixing tha following 
ir.grodisnts t 

- mcrospheroa prsp&rod according to 

15 3£ii=pla 9 • 15 g 

- CroDBlirJcad polyaeryiie :^id sold unexjr th* 
•Csxbopcl 940° by Goodrich ST 0.4 g 

- Seta? q.a loc ^ 

- 3o4iua hydrosido q.o. p5 o ? 

^ 3 Eh&a appiisd tha skia by sassago until it 

caters ecnpiat3iy, t*ico daily for 39 Gars* this 
preparation Uaa excellent euitiaciw $*ropsxtiGO . 

a gel la <^sp£urod by wiring '^Q following 
25' ingrodionts t 

' ** _ i'lic roe pharos prsp&rod according to 

ZzjxsqI® 10 5 E 

- Cross lin>j&d polvacrylie acid aold undsr tha nasa 



n 

°Caxbcpol 040* by Goodrich S? 0.4 g 

- tfator ej.a 100 S 

- Sodiun hydrcsicis q.a •••• pH = 7 

Whan applied to tha akia by annaago until it 

ontars cca^lotely, twices d£ily for 30 &ay&, Zhla 
preparation hus crcaliortt snti&caa propartitas . 

A g*l io pr^yparod by sisiag the following 
iacrodiontst 

- lilcroaphcree prsparod according to 

S^a-pla 11 20 S 

- CrosslirOtiad polyacrylic acid gold uivdisr tbs nima 
*Carbor>oI '9*5 0 9 by Goodrich 0.$ 0 

- Nstcr q.3 100 9 

Scdiun hydrcsida q.s. • pH » 7 

ah?.m sppliod to fcho akin by nassa^a until it 

oatars cte?l2toly, »iea daily for 30 days, this 
nrsaasEtisn osclloat fcntiinfl amatory pjrcrpQrtiss . 
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tho group consisting of aganta for tnaating aca©, s; 
reinforcing agon to , aganta for treating hair 
antifungals, astringents, antibiotic a, antiv*-, -3, 
antihypartanaives, antionginalo vaeodilators, agonto 
for treating cardiovascular disorders, antllnf lamntory 
agentn, ant ia Harass , antipruriora , grc-t/rh factors of 
peptidic cr proteinic nature, nouroatisulants, 
antidepraa »ant aganta, l^atural cospounda mloyod in 
neurobiologies 1 racoarch, anaoa tnatics and horaons 
stcroido . 

8. Ccsposition according to Claia 7, characterised in 
that it contains vitaain X, rotiiioic acid or cna of its 
derivatives, or bsr.3oyl psurosLida, as a*- -sat for throating 
acno. 

9. Composition according to Claia 7, chax&ctsrisad in 
that it contains ninnsidil as antiloao or hair rogrowth 
agont and S-c&rbosyE^thy leys tains or octcpirox an 
ontioabcrrhsic agent. 

10. Cexspoaition according to Clsia 7, charactaxiE&d in 
that it contains nystatin er occnasola antifungal. 

11. Composition according to Claia 7, ch&ractoriaad in 
that it contains aluTsiniua chiorida aa aatringant. 

12. Composition according to Claia 7, characterised in 
that it contains orythrcsycin cr tetracycline aa 
antibiotic. 

13. Composition according to Claia 7, characterised in 
that it contains vidarabin-a oa antiviral agant. 

14. Ccoroslticn accor* jjog to Claia 7, character! sod in 



that it contains clonidine hydrochloride &a 

act ihypartens iva . 

13. Composition according to Ciais 7, char sc tori sod in 
* : ha t it contaiM brsdihynin® as vasodilator. 
15. Composition according to Claims ?, characterise in 
that; it contain.- a psptids of the tachykinins group, in 
particular •suhatanc© P° , aa agent for treating 
cardiovascular disorders. 

17. composition according to Clais 7, characterised in 

that it contains aspirin or- hydrocortisone or ita 

derivatives as antiinflammatory eg^nt. 

ID. exposition according to Cleia 7 f characterised in 

that it contains & chrcno glycate &a cjitiailargaa. 

IS. Composition according to Clais 1 e characterised in 

that it contains a phanotbiasirt* dsrivativo as 

antipruritic . 

20. Composition according to Clais 7, ch^ractarisod in 
^v^*. rrnr g * y^n tha epid^rjaic grevth factor as 

'grevth factor of paptidic naturo. 

21. Composition according to Ciniia 7, character! sod in 
ybfig it contain caSfoina or thacphyilina as 
nauroctiaulaiit . 

22. Cosrcsition according to Clain 7, character! sod in 
that it contains ~a lithisa aalt as antideproasant • 

23. Composition according to Claia 7, characterised in 
that it contains capsaicins aa natural compound 
snplcyed in nourobiological research. 

24. composition according to Claia 7, eh&r&ctari&od in 



